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It scems that Zimmermann (15) was the first author to call the atlention
to a possible slowncss of the process of blood coagulation in the horse. I'rom
then onward, several rescarchers demonstrated differences in the phenomenon in
the equine species when compared to the human specics, although Soulier and
Larricu (14) declared that the eoncenlralion of coagulation faclors are similar

in the Iwo species,

The greatest difficuliies are found in the faclors thal enter in the formalion
of thromboplastin.  Bell et eol. (2, 3) believe that there is deliciency of anti-
hemophilic factor in the horse plasma, which was confirmed by Barkhan et col. (1).

On the other hand Sjolin (12) first admitted deficiency of the Chrislmas [actor

but later on (13) he thought of a probable insuficiency of a factor similar or

identical to the Hageman faclor,

Fantl ¢ Marr (7) found a signilicant quantilative difference between the
thromboplastinic factors of horsec and human blood, although their activilies were
similar.  IFantl and Ward (8) also observed a low aclivity in the thromboplastic
component of the horse platelets.

Therefore, we thought it would he useful to make a comparalive analysis of
the aclivity of the thromboplastinic factors, expressed by the thromboplastin ge-
neralion lest in equine and human plasma. Another investigalion was aboul an
evenlual difference in the generating activity of thromhoplastin among normal
animals and injected with tetanic toxin, and also whether there is an optimum

time in the thromboplastin generation iest.
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TIIROMBOPLASTIN GENERATION TEST IN NORMAIL HORSES
AND TIORSES INJECTED WITH TETANIC TOXIN

MATERIAL. AND METHODS

20 normal equines were unsed. 14 male castrated lorses and 6 female, and
10 male horses, alzo castraled, which had heen nsed for the production of anti-
letanic serum,  The age of the animals was belween 10 1o 20 years, all helonging
to Institnlo Bulantan, and they were submitled to one same dietl. The blood
was colleeted with 109% of 0.1 M sodimm oxalate from the jugular vein, while
the animals were resting and a siliconized syringe was unsed.  The plasma was

oblained by centrifugation of blood for 10 minutes al 2.500 r.pan,

The thromboplastin generation test was performed according 1o the method
of Biges and Donglas (1) using a platelet snspension of the own animal as a
sonrce ol plalelel-thromboplastinie factors.  The citraled plasma of the original
lechnigue was snbstituted by the oxalated plasma absorbed by barium sulphate.
washed according to the technigne described by Biegs and Macfarlane (5) uscd
in a proportion of 0.1 ¢ of the salt for 1 ml of plasma. The absorption was
made at 37°C for 30 minules, shaking the t(whes once in a while.  Allerwards,
they were centrifuged at 2.500 v.p.m. for 10 minutes; the supernatant was removed
and diluted 1:5 1o he used.

The platelets for the suspension were obtained from blood collected in 1097

of a 3.8% saline diluted sodinm citrale. They were washed three 1imes in saline,

[inally suspended in the same solulion according 10 a coneentralion aboul 3 Limes

the one of the plasma.

The test lasted 8 winutes for the normal anmimals and 5 for the animals in-

jected with tetanic loxin,  In the first cage the veadings were performed every

minule, during the 8 minutes, and n the second case, from (he second 1o the

fifth minute.  Two generation lesls were done for cach animal,

l'or transformation of data in concentration a thromboplastin dilulion cnrve
obtained with laiman plasma was used (figure 1), The valnes obtained in the
two experiments, were transformed o concentration and the average, which re-
presented the results for cach animal, was calenlated.

The human valnes, used as comparizon, congisled of the resulis oblained in
the Department of Physiopathology of the Instimto Butantan, with 10 individuals,
both male and female and of different ages, vsing their own platelets with a
gimilar tlechnique and analysed aceording Lo the same dilution curve.

The level of rejection adopled for a statistical comparative analysis ol the

groups was 5%.
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FIGURE I

REFERENCE FIGURE OF HUMAN THROMBOPLASTINIC
ACTIVITY WITH PLATELETS SYSTEM IN RELATION

TO TIME IN SECONDS AND PERCENTAGE OF
CONCENTRATION.
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Resurrs

The results obtained, are snmmarized in table 1. This table shows the mean

values, slandard deviation, median, Pearson’s coefficient of variability and the
estimations of 95% coufidence intervals for the average, of the minute in which

the maximum thromboplastin generation and also the wmaximmn activity of the

oenerated thromboplastin occurred. It was revealed Dy the elotiing time of the
{ Ny 8

substrate plasma by the action of calciumn chloride and of the system in that same
minule.

Figure 2 illustrates the distribution of frequencies for cach tested group,
showing also the mean curves of thromboplastin generation.




TIIROMBOPLASTIN GENERATION TEST IN NORMAL TIORSES
AND IIORSES INJECTED WITH TETANIC TOXIN

FIGURE I

FREQUENCY DISTRIBUTION OF T.G.T. CURVES OF NORMAL HUMAN PLASMA, NORMAL
HORSE PLASMA AND PLASMA OF HORSES INJECTED WITH TETANIC TOXIN.
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Discussion

It was already demonstrated that the coagulation system of the equines shows
differences [rom that of the man, in what regards several dilferent factors (6, 9,
11). However, more atlention was given to the thromboplastinic [actors, because
it is in relation to them that most opimions differ, While some (1, 2, 3) admil
that there is deficiency of anti-hemophilic globulin in horse plasma, when 1t is
compared to that of man, others admit deficiency of Christmas (12) or evenr Hage-
man (13) factor. What really scems to exist is a quantitative difference of factors
in the two specics (7) and not a qualitative one.  Anyway, when both species arc
compared, a smaller activity of the thromboplastin generation system of the blood

of cquines scems to be evident, when measnred ahtogether.
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TABLE I — SUMMARY OF TIHE RESULTS OBTAINED IN THROMBOPLASTIN GENERA-

TION TEST FOR MAN, NORMAIL IIORSES, AND INJECTED WITII TETANIC TOXIN,

CLASSIFIED ACCORDING TO TIIE TESTS PERFORMED AND OF TIIE MEASURES OF
POSITION AND CALCULATED VARIABILITIES

Minute of maximum Maximum activity in % of
generation clotting time

Normal Injected Normal Injected
ITuman

Human
horse horse horse horse

Average 3,6 : 3, 99,2 31,7 37,2

Standard deviation ........ 6,3 14,92

Medlian : 3. 3,° 99,0

Pearson’s coef. of variab. % . § 6,44

95¢% confidence interval for
average 91,38 29,23
to to to
104,01 38,86 45,17

The analysis of our results shows a wide line of transvariation with the in-

tervals of eonfidence caleulated for the minute in which the greatest thromboplastin
aetivily is developed in relation to the human plasma, normal cquine plasma and
plasma of horses injeeted with the tetanie toxine, thus demonstraling that there
is no significant difference for the level of rejection adopled. Therelore, we ean
conclude that the time which is necessary for this actlivity to develop is the same
for the man and horse, between the third and fourth minute, as was observed by

Martins (10).

In relation to the maximum aetivity of the generated thromboplastin, the
same Iransvariation is verified between the normal horses, and the ones injected
with tetanie toxin, however the confidence interval for these two groups of animals
is quite different from the one found for man, permilling us lo assume that the
aetivity of the equine thromboplastin is much smaller than that of the man (fi-

cure 2).

Therefore it is not necessary lo make determinations before the second and

afler the fifth mimnte, in the thromboplasiin generation test of Biggs and Donglas,




TIHHROMBOPLASTIN GENERATION TEST IN NORMAL IIORSES
AND IIORSES INJECTED WITII TETANIC TOXIN

SUMMARY

Normal horses have a smaller amount of thromboplastin than normal hinmans
when measnred by the thromboplastin generation test with the method of Biges
and Douglas.

Horses injected with tetanie toxin lor the preparation of hyperimmune serim

have the same thromhoplastine activity as the normal animals.

The maximum thromboplastin generation is observed at the third or fonrth
minute with the method of Biggs and Dounglas, in normal horses and in horses

injected with tetanie toxin, and are the same fimes observed tn normal humans,

Resuno

Cavalos normais 1ém menor gnantidade de tromboplastina do que o homem
normal quando medida pelo teste de geracio de tromboplastina, método de Biggs
¢ Douglas,

Cavalos injetados com loxina ftetanica para preparacio de soéro hiperinmme,
tém a mesma atividade tromboplastinica que os animais normais.

0 maximo de geracao de tromboplasting ¢ observado no terceiro on (uarto

minuto com o mélodo de Biggs ¢ Donglas. tanto nos cavalos normais como nos

injetados com loxina telanica ¢ ésle lempo ¢ o mesmo que o observado no homem

normal.
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